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The present invention relates to a method for preventing or reducing the risk of a second heart attack 
by administering an HMG CoA reductase inhibitor, such as pravastatin, alone or in combination with an ACE 
inhibitor. ^ estabijshed ^ ]jpjd disorders are i m p 0r tant factors in the development of coronary heart 
disease (CHD). Schettler, G.. "The role of diet and drugs in lowering serum cholesterol in the postmyocar- 
dial infarction patient, 0 Cardiovasc. Drugs Ther., 1989. 2/6(795-799). JMJ ..„ 0 , 

Glatter T.R., "Hyperlipidemia. What is 'normal', who should be treated and how, Postgrad. Med.. 1984. 
76/6 (49-59). states that "As the Coronary Primary Prevention Trial has recently shown, a 1% reduction in 
cholesterol level produces a 2% reduction in risk of myocardial infarction." 

Gordstein J.L, et al, "The LDL receptor defect in familial hypercholesterolemia. Implications for 
pathogenesis and therapy," Med. Clin. North Am.. 1982. 66/2 (335-362) indicate that "familial hyper- 
cholesterolemia was the first genetic disorder recognized to cause myocardial infarction. To this day, it 
remains the outstanding example of a single gene mutation that causes both hypercholesterolemia and 
coronary atherosclerosis." m _ 

Satler LF et al, "Reduction in coronary heart disease: Clinical and anatomical considerations. Clin. 
Cardiol 1989 ' 12/8 (422-426) disclose that "the higher the total plasma cholesterol and low density 
lipoprotein cholesterol (LDL-C), the greater the risk that coronary artery disease will develop. Recently, 
clinical trials including the Coronary Drug Project, the Lipid Research Clinics Coronary Primary Prevention 
Trial (LRC-CPPT), and the Helsinki Heart Study provided evidence that lowering cholesterol reduces the 
frequency of fatal and nonfatal coronary events." In addition, Satler et ai disclose that other studies 
"demonstrated that lowering of cholesterol was associated with a decreased incidence of progression of 
coronary disease, as well as with the potential for reduction in the atherosclerotic plaque." 

Wiihelmsen, L, "Practical guidelines for drug therapy after myocardial infarction," Drugs. 1989. 38/6 
(1000-1007) discloses that it is advisable to correct blood lipid disturbances in effective management of the 
postinfarction patient. ■ 

Yamamoto, A. et al. "Clinical features of familial hypercholesterolemia." Arteriosclerosis, Jan. -Feb. 1989, 
9 (1 Suppl ) p 166-74, disclose that "in addition to the low density lipoprotein (LDL) cholesterol level, higher 
triglyceride and lower high density lipoprotein (HDL) cholesterol levels correlate with an increased risk of 
ischemic heart diseases." 

There are several different classes of compounds which have serum cholesterol lowenng propert.es. 
Some of these compounds are inhibitors of the enzyme HMG CoA reductase which is essential in the 
production of cholesterol, such as mevastatin (disdosed in U. S. ^.^ a f^ 1| , ^"^ , ?" 
referred to as mevinolin (disclosed in U.S. Patent No. 4,231.938). pravastatin (disclosed in U S i. Patent No 
4.346.227) and velostatin also referred to as synvinolin (disclosed in U. S. Patents Nos. 4.448,784 and 

4 ' 45 Otne 1 r ) compounds which lower serum cholesterol may do so by an entirely different mechanism than 
the HMG CoA reductase inhibitors. For example, serum cholesterol may be lowered through the use of bile 
acid sequestrants such as cholestyramine, colestipol. DEAE-Sephadex and poly(diallylmethylamme) deriva- 
tives (such as disclosed in U. S. Patents Nos. 4.759,923 and 4,027.009) or through the use of anthyper- 
, lipoproteinemics such as probucol and gemfibrozil which apparently lower serum "low density lipoproteins 
(LDL) and/or converts LDL into high density lipoproteins (HDL). 

Angiotension-converting enzyme inhibitors (ACE inhibitors) such as captopnl and enalapnl and known 
antihypertensive agents and, in addition, are known for their cardioprotective effects and for treating 
conqestive heart failure. ^ t xI _ 

5 European Patent Application 021 9782 to Scholkens (Hoechst) discloses the treatment of atherosclerosis 
thrombosis and/or peripheral vascular disease in mammals using an angiotensin converting enzyme (ACE) 
inhibitor or its physiologically tolerable salts. It further discloses that because ACE is predominantly 
localized in the luminal plasma membrane of the endothelial cell. ACE inhibitors can interfere in platelet- 
endothelium interaction. In addition, Scholkens dislcoses that ACE inhibition potentiates the action of 
o bradykinin (a strong stimulator of prostacyclin release from endothelial cells) by inhibrting its degradation 
and ACE inhibitors, consequently, have an inhibitory effect on platelet aggregation. 

Cecil. Textbook of Medicine. 16 Ed., pp 239 to 241. indicates at page 240 that blood pressure is an 
accelerator of atherosclerosis. . .... . , .. 

US Patent Nos 4.046,889 and 4,105.776 to Ondetti et al disclose proline denvatives, including 
s captopril, which are angiotensin converting enzyme (ACE) inhibitors useful for treating hypertension. 

U S. Patent No. 4,337,201 to Petrillo discloses phosphtnylalkanoyl substituted prolines, including 
fosinopril, which are ACE inhibitors useful for treating hypertension. . 

U.S. Patent No. 4,374.829 discloses carboxyalkyl dipeptjde derivatives, including enalapnl. which are 
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kC ^T^T l I^oVZ^'^ al d-.sc.oses phosphonate subbed amino or imino acids 
and sails Telf and coUrs (SH-t^ 

n"e (?Q 26 ^ 852 ceranapril). These compounds are ACE inhibitors useful in treating hypertension. 

U S Patent No 4.316,906 to Ondetti et al discloses ether and thioether mercaptoacyl prolmes wh.ch are 
ACE inhibitors useful in treating hypertension. This Ondetti et a! patent covers zofenopnl 

In accordance with the present invention, a method is provided for preventing onset of or reduang risk 
of a seSnd Sart attack in a mammalian species, wherein a therapeutically effective amount of an HMG 
CoA aione or in combination with an ACE inhibitor, is administered systemicaHy. such 

" prefe'SSSments where the patient to be treated in accordance with tine ^J"™*""- 
norrnotenswe. the angiotensin converting enzyme inhibitor, where employed will preferably be^ adm^stered 
Z ^Tmounts below that required to cause hemodynamic effects, that is below that requ.red to cause a 

^^^SSSZZ HMG CoA reductase inhibitor and ACE inhib«or wil, be employed in a weight 
^Z ST* within the range of from about 0.001:1 to about 1000:1 and preferably from about 

0 - 0 %U O H^G t Co 0 A 'reductase inhibitor, alone or in combination with the ACE inhibitor wi.l be administered 

^^^Z^^^^ -rein inciude. but are not Hmited to, meva^n 

^T^t S s Patent No 34^22 ve ostatin ^synvinoHn) and related compounds as disclosed in U. S. 
T< T M Z iLTS and ?4 450^'^ wTiovastatin, pravastatin or velostatin being preferred. Other HMG 

raLnHm. yu-82-3201 Dvrazole analogs of mevalonotactone denvatives as disclosed in U.S. -Patent N0 - 

rf?^"4^ JT**-- in European P.«en, 

Anniiration No 0 142146 A2, as well as other known HMG CoA reductase inhibitors. 

APP ES£ phosVhtic add compounds usefu. in inhibiting HMG CoA reductase suitable for use herem 
are disclosed in GB 2205837 which compounds have the moiety 



O 

-P-CH--CH-CH--CO- 



<CH 2 >n 

Whe Srn^ 

d %T)im4Mluo^ 

aC ' d (3sS*2.rdichloro^ 
hydroxybutanoic acid, dilithium salt. 
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(3S)-4-[[2,4^ich.oro-6-[(4-fluorophen y .)-methoxy]ph^ 

yb To^1iarrHMG Sa CoA reductase inhibitors suitab.e tor use herein inciude phosphinic acid 
compounds disclosed in GB 2205838, which compounds have the moiety 



-P-CH_-CH-CH,-CO- 



„ wherein X is -CH 2 - -CH 2 -CH 2 -, -CH = CH, -CH 2 CH 2 CH 2 -, -CC or -CH 2 0, where O is linked to Z. and Z is 
a hydrophobic anchor. /s^rrn-z^fluorophenyD-S-O-methylethyD-IH-indol^-yl]- 
ethyX^^^ 

20 S %)^[[(E)-2-^^ 

m ^4^^ 

iK T;^°^ 30111 - iB • mtm ■* or 
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m6t (sl^^^ ph ° SPhiny,] " 3 " 

hyd 7£lt^ 

hydro ^butano^ 

B hyd 7 s ?^^ 
hy 7s7l^ 
hyd ^2^ 

35 hydr ;^^^^^ 
hydr J7^ 

40 hyd 7sM^ acid or 

its TS^c"^ acid or 

its d ;'^^ acid or 

45 ite d 5^^ acid 

50 r^ssss^ acid 

0 MtS E dimhiurn sartor^ 

ac ^^ acid 
55 n d ;^ acid - 
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dilithium^salt^ ^ ^ ^ ^^[[s-ES-ta.a-dimethyl-l-oxobutoxyJdecahydro-a-methyl-l-naphthalenylh 

hydroxybutanoic acid, dil'rthium salt 

Preferred are pravastatin or SQ 33,600. 

The above-mentioned U.S. patents are incorporated herein by reference. 

The angiotensin converting enzyme inhibitor which may be employed herein P referaJ>K/ ,ndudes those 
containing a mercapto (-S-) moiety such as substituted proline derivatives, such as any of those disclosed 
in U S PatenTN^oii to Ondetti et al mentioned above, with captopril. that is, l^28>»mei»pto« 
^™™m-L-VO* n e, being preferred, and mercaotoacy. derivatives of substituted prolmes such as 
any of those disclosed in U. S. Patent No. 4,316,906 with zofenopril be.ng preferred. . ra „« anril 

Sther examples of mercapto containing ACE inhibitors that may be employed herein mclude rentapn. 
(fentiapril, Santen) disclosed in Clin. Exp. Pharmacol. Physiol. 10:131 (1983); as well as P .vopnl. that .s 



Y"3 

( CH 3 ) 3 -CO-S-CH 2 -CH-CO-N 



.2 
C0 o H 



and Y5980, that is 



^3 

HS-CH--CH-CO-N 



Other examples of angiotensin converting enzyme inhibitors wh.ch may be employed here, .include 
any of those disclosed in U.S. patent No. 4,374.829 mentioned ^-^^^^2^ 
Dhenylpropyl)-L-alanyl-L-proline, that is. enaiapril. being preferred, any of the phosphonate substituted 
ami o oHmino acids or salts disclosed in in. S. Patent No. 4.452,790 ^^TZ ^^Z 
phen y lbuty.)-phosph iny .]oxyM-oxohexyl]-L-proline (SQ 29.852 or ceranapn.) being prefer Phosphmylal- 
fcanoyl prolines disclosed in U. S. Patent No. 4,168.267 mentioned above with fo smopnl be, ^g prefe rred 
any of the phosphinylalkanoyl substituted prolines disclosed in U . S. Patent No. 4.337.201. and the 
phosphonamidates disclosed in U . S. Patent No. 4.432.971 discussed above 

Other examples of ACE inhibitors that may be employed herein include Beecham s ^- » 
disclosed in European patent Nos. 80822 and 60668; Chugai's MC-838 disclosed m CA. 102 72588v and 
In J Pharmacol. 40:373 (1986); Ciba-Geigy's CGS 14824 (3-ai-ethoxycarbonyl-3-phenyl-( S)-pro P y ]- 
an Lt 2 3^ acetic acid HCI) disdosed in U.K. Patent No. 2103614 

arTd CGS 1 6^17 (3(S)-[[(1 S)-5-amino-1 -carboxypentyllaminol^.S^.S-tetrahydro^-oxo-l H-1 -benzazepine-1 - 
e^anofc add) disclosed in U. S. Patent No. 4.473.575; cetapril (alacepril. Dainippon) disclosed in Eur. 
Cap rS 39:671 (1986); 40:543 (1986); ramipril (Hoechst) disclosed in Eur. Paten, Nc, 79£22 and Curr. 
Ther Res 40 74 (1986); Ru 44570 (Hoechst) disclosed in Arzneimittelforschung 35:1254 (1985) cilazapr. 
JJo'maniaRoche) disclosed in J. Cardiovasc. Pharmacol 9:39 (1987); R 31-2201 O™™™** 
disclosed in FEBS Lett. 165:201 (1984); lisinopril (Merck) disclosed .n Curr. Therap Res. 37.342 (1985) and 
Eur patent appl. No. 12-401. indalapril (delapril) disclosed in U. S. Patent No. 4,385.051; mdolapnl 
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i^a^m&'si'r-srri-- — — ■ — - - 

and preferably from about 0.1 mg/kg to h ^®,^- will contain the ACE inhibitor in an amount 

about 10 to about 25 mg. inhih it 0 r will be employed in an amount within the range of from 

combinaSon and work up gradually to a tilgh dosa <»J*™J?- ,„ Ktal m , ht ending one or 

TabteB of vanous sfces can »<-^'£££^™^^ being a phyaMogicdl, 
„ «, of *e acUve Sl^raSp^han^c^ practice. The*, tab!* can, o( 

described above. 
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Fixed combinations of HMG CoA reductase Inhibitor and ACE inhibitor are more convenient and are 
nrfrfarred especially in tablet or capsule form for oral administration. 

P tn fo^ufabng the compositions, the active substances, in the amounts described above are com- 
VoZeZZZig to accepted pharmaceutical practice with a physio.ogical.y acceptable veh.de. earner, 
excipient, binder, preservative, stabilizer, flavor, etc.. in the particular type of unit dosage farm. 

musfrative of the adjuvants which may be incorporated in tablets are the followmg: a binder such . as 
gum tragacanth. acacia, com starch or gelatin; an excipient such as dicalcium phosphate or cellulose; a 
Seguing agent such as com starch, potato starch, alginic acid or the like; a lubneant such as steanc 
aSd S magnesium stearate; a sweetening agent such as sucrose, aspartame lactose or sacchann; a 
SloringVent such as orange, peppermint, oil of wintergreen or cherry. When the dosageumt onr, s a 
Sosule it may contain in addition to materials of the above type a liquid earner such as a fatty o,l. Var.ous 
Xr matenals may be present as coatings or to otherwise modify the physical form of *e dosage unrt. For 
^cT Sets or capsules may be coated with shellac, sugar or both. A syrup of elixir may contain he 
S^coSoSd? water, alcohol or the like as the carrier, glycerol as so.ubilizer, sucrose as sweeten.ng 
aoent methyl and propyl parabens as preservatives, a dye and a flavoring such as cherry or orange. 
9 Some oVthe active substances described: above form commonly known, pharmaceut.ca.ly acceptable 
salts sTch as alkali metal and other common basic salts or acid addition salts, etc. References to the base 
Sbsta^ces are therefore intended to include those common salts known to be substantially equivalent to 

1,16 ^ImSns' as described above will be administered for a pro.onged period, that is. for as long as 
the potential for a second heart attack remains or the symptoms continue. Sustamed release forms of such 
orm P u°Sons which may provide such amounts biweekiy. weekly, monthly and the hke may also be 
employed. A dosing period of at least one to two weeks are required to achieve minimal benefit. 
The following Examples represent preferred embodiments of the invention. 

Example \_ 

A pravastatin formulation in the form of tablets having the following composition was prepared as 
described below. 



Ingredient 


Parts by 


Weight 


Pravastatin 


7 


Lactose 


67 


Microcrystalline cellulose 


20 


Croscarmellose sodium 


2 


Magnesium stearate 


1 


Magnesium oxide 


3 



Pravastatin, magnesium oxide and a fraction (30%) of the lactose were ^^ther for 2 to MO 
minutes employing a suitable mixer. The resulting mixture was passed through a #12 to #40 mesh _sze 
Teen Microcrystalline cellulose, croscarmellose sodium and the remaining lactose were added and the 
mT>Te wai mixed for 2 to 10 minutes. Thereafter, magnesium stearate was added and m.x,ng was 

mixture was then compressed into tablets each containing 5 mg. 10 m. 20 
mg or 40 mg pravastatin which may be used in preventing c 



• reducing risk of a second heart attack. 



Example 2 

Pravastatin tablets are prepared employing conventional pharmaceutical techniques containing 20 mg 
pravaSaS and inert ingredients employed in lovastatin tablets, name.y cellulose, ^ose ^gnss^ 
stearate and starch and butylated hydroxyanisole as a preservative as desenbed in the 1990 PDR 

The pravastatin tablets may be employed inactive ingredients to prevent or reduce risk of a second 
heart attack in accordance with the present invention. 

Example 3 
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Tablets of the following compositions are prepared as described below. 

ingredient Weight: (mg) 

SQ 33,600 100 m * 

Avicel 112 • 5 mg 

Lactose 113 
cornstarch 17.5 mg 

Stearic Acid Z_J£2 

350 mg 

The tablets are prepared from sufficient bulk quantities by slugging the SQ 33 600 Aft*, and a p^on of 

tahiflts in a tablet press. The tablets are scored for dividing in half. 

T^e soiormld Slets may be administered in accordance with the teachings of the present .nvenbon to 
prevent or reduce risk of a second heart attack. 

Examples 4 

with the present invention. 
Example 5 

A oravastatin formulation in the form of tablets is prepared as described in Example 1 . 

A SSSnSE, suitable for ora. administration together with pravastatin is prepared as descnbed 

""'TOGO tablets each containing 25 mg of i-^-mercapto-a-methylpropionyll-L-pro.ine were produced 
from the following ingredients. 



1- [ (2S )-3-Mercapto-2-methylpropionyl ] - 

L-proline (captopril) 25 3 

Corn starch 
Gelatin 



50 g 
7.5 g 



Avicel (microcrystalline cellulose) 25 g 

Magnesium stearate 



2.5 g 



Tho Mntnnrl . and com starch are admixed with an aqueous solution of the gelatin. The mixture is dried 

rt2^3ff.EiSSS**- and _ mo ~g-^ t rrr ■ - ■*£ '^ST 

T>,7 e 1c thfin comoressed in a tablet to form 1000 tablets each containing 25 mg of active ingredient. 
™£%£S^ l£c*«* tablets may be administered as a "^^^S^ 
«. HZw, nn * of the oresent invention to prevent or reduce the risk of a second heart attack. In addit on, trie 
^asTl 9 id 'cSSSSZU be ground up into powders and used together in a single capsu.e. 
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Pravastatin tablets are prepared as described in Example 2. 

The pravastatin tablets may be employed in combination with enalapril tablets containing 20 mg 
enalapril and inactive ingredients as described in the 1990 PDR, in separate or combined dosage forms to 
prevent or reduce the risk of a second heart attack in accordance with the present invention. 

Example 7 

Tablets containing SQ 33,600 prepared as described in Example 3 may be administered together with 
25 mg captopril tablets to prevent or reduce risk of a second heart attack. 



Examples 8 



Lovastatin tablets are prepared employing conventional pharmaceutical techniques containing 20 mg 
lovastatin. cellulose, color, lactose, magnesium stearate and starch and butylated hydroxyanisole as a 
preservative as described in the 1990 PDR. 

The lovastatin tablets may be employed alone or in combination with the captopril tablets (described in 
Example 5) or ceranapril tablets in separate or combined dosage forms to prevent or reduce nsk of a 
second heart attack in accordance with the present invention. 



1 use of an inhibitor of the enzyme 3-hydroxy-3-methylglutaryl coenzyme A (HMG CoA) reductase for 
' manufacturing a medicament for preventing or reducing the risk of a second heart attack in a 
mammalian specie in need of such treatment. 

2. The use as defined in claim 1 wherein said inhibitor of the enzyme HMG CoA reductase is mevastatin, 
lovastatin, pravastatin or velostatin. 

3. The use as defined in claim 1 wherein said inhibitor of the enzyme HMG CoA reductase is a pyrazole 
anLg of a mevalonolactone, an indene analog of mevalonolactone. a 3s:arboxy-2-hydroxy-pro P ane- 
phosphinic acid derivative, a ^-(substituted-pyrrol-l-yD-alkyl^yran-a-one, an ^ 
mevalonolactone, or a heterocyclic analog of mevalonolactone, a naphthyl analog of mevalonolactone. 
r^Xdrtnaphthalene. fluindostatin, a keto analog of lovastatin or a 2.3-di-substJtuted pyrrole, furan 
or thiophene. 

4. The use as defined in claim 1 wherein the HMG CoA reductase inhibitor has the formula 



II 

-P-CH^-CH-CHp-CO- 

l l 

X OH 
i 

<CH 2 ) n 
I 

Z 

wherein X is -O- or -NH-, n is 1 or 2 and Z is a hydrophobic anchor. 
5. The use as defined in claim 1 wherein the HMG CoA reductase inhibitor has the formula 
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-P-CH 2 -CH-CH 2 -CO- 

i Ah 
I 

z 

wherein X is -CH 2 , -CH 2 -CH 2 -, -CH =CH, -CH 2 CH 2 CH 2 -, -OC-or -CH 2 0, where O is linked to Z. and 
Z is a hydrophobic anchor. 

6 The use as defined in claim 1 wherein the HMG CoA reductase inhibitor is (S) ^4*^8^ 
^ m ethyteWl)-1H-indol-2-yl] -ethynyllhydroxyphosphinyn-a-hydroxybutancc acid, or rts d,sod.um salt 
(SQ 33,600) or its dilithium salt. 

7 The use as defined in claim 1 wherein the HMG CoA reductase inhibitor is pravastatin or SQ 33,600. 

times daily. 

9. The use as defined in claim 1 further including an angiotensin converting enzyme inhibitor. 
25 10. The use as defined in claim 9 wherein the angiotensin converting enzyme inhibitor is a substituted 
proline derivative. 

11 The use as defined in Claim 9 wherein said angiotensin converting enzyme inhibitor includes a 
30 mercapto moiety and is a substituted proline derivative. 

12. The use as defined in Claim 9 wherein said angiotensin converting enzyme inhibitor is a substituted 
proline derivative. 

35 ia The use as defined in Claim 9 wherein said angiotensin converting enzyme inhibitor is captopril, 
zofenopril, enalapril, cernapril, fosinopril, lisinopril or fentiapnl. 
14 The use as defined in Cairn 9 wherein the angiotensin converting en ^ m °!"^^^ 

kanoyl proline derivative or a phosphonamidate denvative. 
15. The use as defined in Claim 14 wherein said angiotensin converting enzyme inhibitor is a carboxyalkyl 
dipeptide derivative. 

acid or salt thereof. 

50 17. The use as defined in Claim 9 wherein the HMG CoA reductase inhibitor is present in a weight ratio to 
said ACE inhibitor within the range of 0.001:1 to 1000:1. 
18 The use as defined in claim 9 wherein the HMG CoA reductase inhibitor is pravastatin. 

times daily. 
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The use as defined in claim 9 wherein the HMG CoA reductase inhibitor is pravastatin 
inhibitor is captopril, fosinopril or ceranapril. 
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